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FORESTRY SYMPOSRJM

Life Sctence Butldtng, Room 185
CUMATE WARMING AND TI1E FUI1JRE OF
FORESTS IN TIIE IAKE SUPERIOR REGION
John Pastor, Natural Resources Research Institute, Univ.
of Minnesota Duluth, MN 55811, and YosefCohen, Dept.
of Fisheries and Wildlife, Univ. of Minnesota, St. Paul,
MN 55108
4:20

Over the next several decades we can expect a wanner and
drier climate from the greenhouse effect. We have developed
a forest ecosystem model that simulates the regeneration,
growth, and death of individual trees in mixed species stands
and their interactions with light, temperature, soil water, and
soil nitrogen availability. We simulated the responses of
forests in the region on sands and silty clay loams to
predicted warming and drying. Productivity and biomass
increased on silty clay loams as northern hardwoods
displaced boreal conifers, but decreased on sands where the
forest was replaced by a stunted pine-oak-shrub savannah.
Spectral analyses of model output indicates that the nitrogen
cycle becomes destabilizing as the climate warms from that
found today in boreal forests to that found in northern
hardwoods. Therefore, the responses of forests in the region
to climatic warming depends on the local distribution of soil
types, the effect of invading species on soils, and the
sequence of warming events.
ECOSYSTEM MANAGEMENT STRATEGIES
WIIHIN TIIE FOREST SERVICE
Jim Rogers, Planniog Staff Officer, Superior National
Forest, SIS W 1st Screet, Duluth, Minnesota 55801
3:20

Over the past few years, the Forest Service has been growing
increasingly aware of a dynamic change in public attitudes
about the management of National Fore~s and other public
lands. Issues such as biological diversity, forest fragmentation,
neotropical birds, old growth, and threatened and endangered
species have resulted in many controversies over National
Forest management practices and appeals of Forest Plans,
along with a passion to ensure long-term environmental
protection. Advancing ecosystem management is the Forest
Service's response to those changing attitudes - an effort to
meet the needs of the American people while caring for their
land in new ways based on ecological principles. The Forest
Service will employ several key actions (strategies) to provide
for the furtherance of ecosystems management. They are: l.
Incorporate ecosystem management into forest plans and
research programs; 2. Completion of ecological classification
and inventory and field guides; 3. Continued public
involvement and expanded partnerships; 4. Training of Forest
Service employees; and 5. Identify and publiciZe outstanding
examples and demonstration areas.
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MINNESOTA'S FOREST - TOWARDS
SUSTAINABILITY
Bruce R. 1'.nmRahlen, Manager, Forest Resource
Management Section, Minnesota Department of Natural
Resources, SOO Lafayette Road, St. Paul, Minnesota S515S
Forest lands occupy 16.7 million acres of which 14.8 million
acres are available for harvest. Despite a decline from 19.6
million acres reported by the first statewide forest survey in
1936, timber volume has increased severalfold since the
1930's. These forests support the second largest
manufacturing industry in Minnesota. Since 1986, Minnesota's
forest industries have invested over $ 1.5 billion in expansions
and are expected to invest another $1.6 billion by the year
2000. Concerns over possible impacts from increased timber
harvests led some citizens to petition the Minnesota
Environmental Quality Board (EQB) for a Generic
Environmental Impact Statement (GEIS). The EQB authoriZed
the GEIS in December 1989 and appointed an advisory
committee to advise it on the issues to be studied. Ten issues
of concern were identified for investigation. Jaacko Poyry
Consulting, Inc. was hired to conduct the GEIS and assess
impacts on the issues at three alternative annual harvest
levels: 4.0, 4.9, and 7.0 million cords. A March 1993
preliminary draft of the GEIS indicates that a harvest level of
5.5 million cords is the maximum sustainable. It also identifies
recommendations to mitigate impacts organiZed into four
areas: site level; landscape level; forest base research; and
administrative/organizational structures.

GEOGRAPHY

Montague Hall, Room 108

8:3S

COMMUTER. LINKAGES AMONG COUNTIES
IN TIIE TWIN OTIES AND GREATER
MINNESOTA
Elvin K. Wyly, Department of Geography, University of
Minnesota; 414 Social Sciences, Minneapolis MN SS4SS
In the twenty-five years since the establishment of the
Metropolitan Council of the Twin Cities, the continued
decentralization of population, employment, and housing
from Minneapolis and St. Paul has created an intricate web of
overlapping commuting fields throughout Southeastern
Minnesota. The current extent of the Twin Cities daily urban
system underscores the question whether the jurisdiction of
the Council, for planning purposes, should expand to include
counties with which the core is connected on a daily basis.
This paper presents the preliminary results of a cartographic
and statistical analysis of daily commuter flows among
counties in the Twin Cities and Greater Minnesota, using data
derived from special tabulations of the U.S. Census
enumeration of 1960 through 1990. Today's commuting
patterns support the proposition that the functioning daily
urban system focused on the greater Twin Cities area extends
well beyond the seven county area of jurisdiction delineated
for the metropolitan area of the 1960s. While rates of growth
in inter-county commuting have gradually diminished
between 1960 and 1990, suggesting that the region is settling
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down to a new equilibrium, the contemporary daily urban
system is characterized by a remarkably complex web of
overlapping and multilayered commuting fields.

11IE ROLE OF 11IE MARKET IN
HOUSEHOLD LIVELillOOD STRATEGIES IN
CENTRAL OIAD
Todd D. Benson, Department of Geography, University
of Minnesoia, Minneapolis, MN S.5455
8:SS

This research examines the impact of a regional marketplace

in the Sahel on the economic activities of households and the
social structure of villages with increasing distance from the
market center. In 1991 and 1992 I studied three villages 10,
25, and SS km outside of the market center of Bitkine in
central Oiad. The Saturday market in Bitkine constitutes the
primary marketplace for these agriculturists. My interest lies in
discovering whether, in this instance, the market is as socially
transformational as many theorists suggest on the basis of
evidence gathered elsewhere.
In providing for their own subsistence, I found that
households in all three villages rely little on the Bitkine
marketplace or, for that matter, on the general cash economy.
Though villagers sell small portions of their harvests in
Bitkine and many men engage at one time or another in
rather unproductive seasonal wage-labor migration to the
national capital of N'Djamena, the villagers principally live on
what they produce themselves. I suggest the land surplus
situation, an economically uncompetitive location nationally,
regional economic specialization along ethnic lines, and little
involvement with markets historically as explanatory factors
for the absence of market-tied socio-economic change in
these villages.

9:lS

11IE DEPOPUIATION OF OUfSTATE
MINNESOTA
John Fraser Hart, Department of Geography, University
of Minnesoia, Minneapolis, MN 554SS
Outstate Minnesota has been losing population through outmigration for half a century or more. This loss was
accelerated by a sharp decrease in numbers of births during
the second half of the 1980s, and many counties are suffering
natural decrease of population because the aging of the baby
boom generation has been exacerbated by the out-migration
of women of child-bearing age. The percentage of the
population aged 65 and over is increasing by defauk, because
so many younger people have left. The depopulation of
outstate Minnesota will increase when these old people die,
because there are few young people to replace them.

and these land surface feedbacks now are included in the
dynamics of many global climate models (GCMs). Available
global land surface data sets typically characterize vegetation
types, both natural and cultivated, over a one-degree-oflatitude by one-degree-of-longitude grid; this resolution is
dictated in part by the coarse geographic resolution at which
most GCMs currently operate. One important human impact
on the land surface has been the expansion of agriculture
coupled with the use of irrigation to supplement local
precipitation.
Soil moisture availability has been shown to be an
important variable in determining the surface energy balance.
It is the impact of agricultural irrigation, especially over subGCM grid scales, that is investigated here. Global vegetation
data sets used by most GCMs define cultivated regions either
as non-irrigated or as fully irrigated, with the "break point"
typically placed at SO percent areal irrigation. A coupled
mesoscale atmosphereland surface model is used to evaluate
the surface energy balance for irrigated and non-irrigated onedegree-by-one-degree areas. Geographic variation of surface
irrigation patterns also is investigated. It is shown that
classification of a SO percent-irrigated area as fully irrigated
may lead to significant differences in estimates of surface
energy balance components.

10:30

PATTERN, LEARNING, OBSERVATION, AND
PARADIGM IN BIOGEOGRAPHY
Dwight Brown and Kuo-Chen Chang, Department of
Geography, Univ. of Minnesota, Minneapolis, MN 55455
Knowledge of the spatial behavior of plants comes frrst from
observations that are sufficient to reveal patterns. After
primary observations yield descriptions, paradigms are
developed that focus further observation with the intent of
expanding knowledge. Explanation of pattern is sought from
the contextual relations of our observations. In this paper we
use one branch of artificial intelligence, neural networks, to
visualize the importance of paradigm history and observation
to development of modem biogeographical knowledge. We
illustrate the role of paradigm history and observations to the
evolution of our knowledge about the western wheatgrass
(Agropyron smithii) pattern of abundance. We examine
variables associated with deterministic and stochastic
paradigms as well as paradigms that are hybrids.
The neural network model indicates that knowledge of
western wheatgrass abundance pattern increases with
repeated observation, but paradigm shifts have improved our
knowledge by directing us to observe different environmental
components. Environmental variables consistent with the
stochastic individualistic paradigm yield a greater
understanding of the western wheatgrass pattern of
abundance than do variables associated with the climatic
determinism paradigm

9:3S

IRRIGATION EFFECTS ON SURFACE FLUXES
AT SUB-GCM GRID SC.ALES
Katherine Klink, Department of Geography, University
of Minnesoia, Minneapolis, MN 5545S and Cort].
Willmott, Department of Geography, University of
Delaware, Newark, DE 19716
Interactions between the atmosphere and the biosphere are
recogni7.ed as an important component of the climate system,
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SHORT TERM IMPACTS OF FLOODING ON
nm HEALffl OF nm EIDERLY
Graham A. Tobin, Department of Geography and Jane C.
Ollenburger, Department of Sociology, University of
Minnesota · Duluth, Duluth, MN SS312
Studies of natural hazards have shown that the elderly
experience greater social disruption, higher levels of
depression and poorer health following hazardous events
than younger persons. Further, differences can arise within
the elderly population based on economic status, race,
gender, kinship relationships, socio-psychological
characteristics and age structure of the community. This
research tests these findings through an examination of the
health of older adults in the flood prone environment of
Liberty County, Texas.
The Trinity River in Liberty County has frequently
inundated many small subdivisions located along its valley
and several communities have been flooded four times in as
many years. 1bis flooding is linked to the operation of Lake
Livingston Dam that stores water for the City of Houston.
While many houses have been raised on stilts avoid direct
flood losses, the long duration and high frequency of flood
events may lead to stress particularly in older residents.
A questionnaire survey, undertaken immediately after
flooding in 1992, revealed that residents suffered extensive
losses from flood water and many were evacuated from their
homes for several weeks. In spite of considerable social
disruption, older residents coped well with the hazard and
had only slightly higher stress levels than younger residents.
No distinct trends were apparent between age homogeneous
and age heterogeneous neighborhoods regarding support
services.

Fo~TRY

Montague Hall, Room 203
8:3S

GEOGRAPIUC INFORMATION SYSTEMS FOR
FOREST ECOSYSTEM MANAGEMENT: A
CASE S11.JDY ON nm SUPERIOR NATIONAL
FOREST
George E. Host and Lucinda B. Johnson. Natural
Resources Research Institute, 5013 Miller Tnmk Hwy.,
Duluth, MN, SS811.
National Forests are increasingly adopting principles of
landscape ecology in developing forest management plans. In
this prototype study, a vector-based geographic information
system (GIS) was used to help develop alternative
management strategies for the 28,000 ha Toirni Opportunity
Area in the Laurentian Ranger District of the Superior National
Forest. Land ownership, forest compartment and forest stand
boundaries were digitized, and digital transportation,
hydrography and land use data were acquired from the USGS.
Forest stand data (VMIS), including forest cover type, age
class, tree density and basal area were incorporated into the
GIS database. Forest inventory data, in association with other
data layers, were used to generate maps of old growth,
potential old growth, potential timber sales, and available and
potential habitat for a number of avian, mammal and
herpetile species. This information was used to develop
multiple-use management plans that incorporate the spatial
implications of forest management, including forest
fragmentation, riparian buffer zones, and edge complexity.

SATELUl'E IAND COVER ANALYSIS OF THE
TWIN OTIES METROPOI.JTAN AREA
Marvin E. Bauer, Stephen D. Ume and Daniel G.
Sorenson Department of Forest Resources, University of
Minnesota 1S30 N. Cleveland Avenue, St. Paul, MN SS108

MACROINVERTEBRATE COMMUNITY
CHARACl'ElUSTICS OF WETIAND/STREAM
ECOSYSTEMS IN nm HEADWATERS OF
NORfflSHORESTREAMS
earl Richards, Paul Tucker, and Lucinda Johnson,
Natural Resources Research Institute, University of
Minnesota, 5013 Miller Tnmk Hwy, Duluth, MN SS811.

Land cover information provides important inputs to local,
regional and state land use planning and management.
Historically, remote sensing in the form of aerial photography
has been an important source of land cover/use information.
An alternative, investigated in this paper, is the use of satellite
imagery. In a recent study with the Twin Cities Metropolitan
Council, digital Landsat Thematic Mapper data, with a spatial
resolution of 30 meters or about 0.25-acre, were classified
according to land cover. The classifications included the 14county area surrounding the Twin Cities and the seven-county
Metro area. Classification accuracies ranged from 86 percent
for five level I classes (agriculture, forest, wetland,
urban/developed) to 75 percent for 14 level II classes. The
results are being used by the Metropolitan Council and the
Minnesota Department of Natural Resources as a source of
wide-area land cover information for the Twin Cities area.
Advantages of the approach include: 0) the synoptic view of
the satellite sensor provides coverage of large geographic
areas, (2) the digital form of the data lends itself to efficient
computer-aided analysis, and (3) the classified data are
readily compatible with geographic information systems,
eliminating the need to digitize interpreted information.

The headwaters of most streams along Lake Superior's North
Shore consist of relatively low gradient watersheds that
contain a large proportion of wetlands. Streams in these
watersheds alternate between diffuse slow flowing channels
that flow through wetland complexes and fast flowing
channels consisting of rocky riffles. Riffles comprise a small
proportion available habitat. Wetlands consist of a variety of
forested and nonforested types as well as extensive beaver
impoundments. We examined the diversity and structure of
macroinvertebrate communities in several wetland/stream
complexes as a function of major habitat features to develop
a better understanding of stream dynamics in these systems.
Macroinvertebrates were collected in twenty-five erosional
and depositional habitats in streams of five different
watersheds. Species richness was highest in erosional habitats
in all streams, however, more variation was observed among
depositional habitats. Channel depth and the amount of
woody debris in depositional channels influenced abundance
and diversity patterns. Riffles were typically dominated by
ephemeroptera and tricoptera taxa as well as chironomidae.
Most depositional sites were dominated by chironomidae and
other dipterans. Comparison of species richness data from

8:SS

11:10
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these streams with data from other regional streams suggests
that wetland/stream complexes support as high or higher
macroinvertebrate diversity than other stream types.

9:15

EFFECI'S OF son. COMPACTION AND
ORGANIC MATfER REMOVAL ON WNGTERM ASPEN PRODUCTIVITY

David H. Alban. Forestry Science laboratory, 1831
Highway 169E, Grand Rapids, MN S5744

Soil porosity and organic matter are routinely impacted by
forest harvesting and site preparation, but little is known
about how such changes affect long-term productivity. Such
knowledge is essential to sound ecosystem management.
Plots are being established in the Lake States and throughout
the U.S. to explore this question. The core study design
consists of 9 treatment combinations of compaction and
organic matter removal: C) no compaction, Cl intermediate
compaction, C2 compaction to 80 percent of growth limiting
bulk density; OMO tree bole removal, OMl whole-tree
harvesting, OM2 whole-tree harvesting plus forest floor
removal. In the lake states, plots have been established in
Minnesota and Upper Michigan, and will be installed in
Lower Michigan in 1?)3-94. Two-year results from Minnesota
indicate that the most severe treatments increased surface soil
bulk density by 22 percent, soil strength by 165 percent, and
removed about 73 percent of the forest floor. The severest
treatment reduced biomass about 33 percent and aspen tree
height by 23 percent. The longer term growth responses as
well as the rate of soil recovery are answers we are anxiously
anticipating.

9:35

MECHANICAL STRIP-TIIINNING OF ASPEN:

PROJECl'ED EFFECI'S ON TIMBER SUPPLY
AND PRELIMINARY ASSESSMENT OF
IMPACTS ON BIRDS AND SMAIL MAMMAIS
Donald P. Christian, JoArul M. Banowski, WllUam E.

plots. This technique shows promise as a method for
increasing timber supply, increasing the-area available to be
set aside for habitat management as extended rotation forest,
or both.

10:30

MINNESOTA'S FOREST RESOURCES: AN

OVERVIEW
Earl C Leatherberry and John S. Spencer,Jr., USDA,
Forest Service, North Central Forest Experiment Station,
1992 Folwell Ave, St. Paul, MN SS108

Forest are important to the economic vitality of Minnesota
and to the social well-being of its citizen. To insure that
forests continue to have a dominant role in the State's future,
it is important that policymakers, resource managers and
others have up-to-date resource information to frame forest
policies and programs. Since the mid-1930's the USDA Forest
Service, North Central Forest Experiment Station in St. Paul
has periodically conducted inventories of Minnesota's forest
resources. These inventories assess the extent and condition
of the forest, in terms of forest area, timber volume, growth,
mortality and removals. The first inventory of Minnesota was
completed in 1936. Subsequent inventories were completed in
1953, 1962, 1977 and the most recent one in 1990. This
presentation provides a brief history of the USDA Forest
Service Inventory and Analysis program; describe what an
inventory is and how it is conducted; and slides are used to
illustrates selected findings from the 1990 Minnesota forest
resources inventory.

EXAMINING TIIE TRADE-OFFS BETWEEN
PINE MARTEN CARRYING CAPAOTY AND
TIMBER PRODUCTION ON TIIE SUPERIOR
NATIONAL FOREST
Joan Nichols, College of Natural Resources, University of
Minnesota, US Green Hall, 1530 North Cleveland
Avenue, St. Paul, MN SS108

Berguson, Marlys L R.euvers, and GeraldJ. Niemi.

Department of Biology (DPC and MLR) and Natural
Resources R.esean:h Institute (JMH, GJN, WEB),
University of Minnesota, Duluth, Duluth, MN S5812

Cooperative research on techniques for increasing timber
availability and their effects on biological diversity is needed
to provide a basis for managing our forests to fulfill demands
of timber supply and animal habitat. In this paper, we discuss
studies on O the use of mechanical strip-thinning as a method
of accelerating growth of young aspen stands in an attempt to
reduce temporal fluctuations in timber availability, and 2)
effects of this technique on birds and small mammals.
Thinning has increased annual incremental diameter growth
by an average of 30 percent, and is quite cost effective. Fewer
bird species and individuals were observed in young thinned
than young control stands, but similar differences were not
detected between old control and old thinned stands. Several
patterns related to bird guild and community association were
apparent. Total number of individual small mammals was
significantly higher on thinned than control areas, but no
other significant differences were observed between thinned
and control stands. Mean values for most measures of
mammal abundance were higher on thinned than control
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Forest management activities have significant impacts on the
habitat conditions of many wildlife species. These habitat
conditions are often the prime determinants of wildlife
abundance in an area. When timber harvesting and
maintenance of wildlife habitat are compatible, wildlife
requirements are often satisfied. Competition between these
resources tends to recognize the economic benefits of timber
production while ignoring the subtle and less well defined
values of wildlife. As the demands on the natural resource
base continue to increase, forest management must further
integrate wildlife habitat concerns into its multiple resource
agenda. Complete integration of timber and wildlife in a
managed forest will require the establishment of quantitative
goals for wildlife habitat. This study will explore the impact of
these requirements on the ability to produce timber related
products. A geographic information system (ARC/INFO) and a
simulation model (DTRAN) will be used to compare the
changes in habitat across time (50 years) and space (200
square miles) for a number of alternative timber harvest
scenarios. Results are trade-offs between habitat carrying
capacity and marginal cost associated with timber harvesting.
A habitat suitability index (HSO model for pine marten will
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AN OVERVIEW OF nm 1992 I.AKE
SUPERIOR TROUT AND SALMON DERBY

also be created in order to identify existing and potential
marten habitat.

9:15

ECONOMICS/BuSINESS

Wayne A. Jesswein and Curt L Anderson, Dept. of
Economics and William A. Fleischman, Department of
Sociology, University of Minnesota-Duluth. Duluth.
Minnesota 5S812

School of Bustness and Economtcs Butldtng,
Room36
8:35

FOCUS ON nm QUAllTY CUSTOMER

R. F. Sauter and R. J. Rex~n, Dept. of Marketing,
University of St. Thomas, St. Paul, MN S510S

Much has been written during the past several years
concerning the importance of providing the customer with
the highest levels of product and service quality. The "quality
concept," however, has rarely been applied to the area of
customer selection and only recently has been emphasized in
dealing with the issue of customer retention. In an article
recently published by Rexeisen and Sauter 0993), entitled
'When to Say No to a Customer," a process is proposed that
suggests various screening criteria that should be used to
differentiate between the good and bad customer. The
purpose of this paper is to elaborate in greater detail on a
methodology that companies might use to allow their sales
force to define/identify the quality customer and to examine
the implication of this process on sales force selection, sales
training, sales compensation, marketing and sales information
systems, and the communications process that exists between
top management and the sales force. The authors suggest that
providing greater emphasis on who to select as customers
(i.e., the quality customer) may be as critical to the firm's
success as the more traditional focus in sales training that
stresses how to get the customer to say yes.

8:55

nm ACCURACY OF CONSENSUS
FORECASTS

Richard A. MacDonald, Department of Economics, St.
Cloud State University, 720 Fourth Avenue South. St.
Cloud, MN S6301

The accuracy of consensus forecasts published weekly
(typically on Mondays) in the "Tracking the Economy" section
of the Wall Street Journal is evaluated. Standard measures of
forecast accuracy are used to assess the forecasting
performance of two firms conducting weekly economic
surveys. Approximately 24 different economic series are
evaluated. Where applicable the time series variation of
forecast bias is examined. The results suggest that in many
cases economic decisionmakers should ignore the forecasts
while in other circumstances forecast bias is sufficiently
predictable that optimizing decisionmakers can, on average,
improve outcomes by adding in an error correction.

The results of the survey of the participants of the 1992 Lake
Superior Trout and Salmon Derby are reviewed and analyzed
in this paper. In particular, the profile of the typical Derby
participant is compared and contrasted to the profile of the
typical Minnesota angler derived in 1985 from a major survey
of 1984 fishing license holders. The economic impact of the
Derby on the North Shore counties of Minnesota is also
presented. The economic value of fishing on Lake Superior is
derived and discussed. Finally, the opinions of the Derby
participants about a variety of Lake Superior fisheries
management practices are presented.

School of Bustness and Economics Butldtng,
Room32
8:35

ECONOMIC APPUCATIONS OF DATA

ENVEWPMENT ANALYSIS
Stephen E. Haag and Raymond L Raab, 21 School of
Business and Economics, University of Minnesota Duluth, Duluth, MN 5S812

Data Envelopment Analysis (DEA) is a widely used tool for
evaluating the relative technical efficiency of a given set of
organizations with respect to physical consumption of inputs
and physical production of outputs. In the original modeling
of DEA, the Decision Making Units (organiZations under
scrutiny) were classified as technically efficient or technically
inefficient. Statements concerning policy implications for a
given organization's reclassification of technical (in)effx:iency,
however, were beyond the realm of the original model.
Recent theoretical extensions to DEA have made it possible to
determine minimum single and simultaneous perturbations for
technical reclassification. These new sensitivity analysis
formulations and results provide policy implication
information in greater detail for each organization under
scrutiny. These new sensitivity analysis formulations as well
as the original formulation for the additive model of DEA are
presented. Two examples in education and agriculture are
provided to demonstrate the appropriate intetpretation of the
results. Suggestions for new applications of DEA research are
also discussed.

9:15

SOFI'WARE PROJECT MANAGEMENT: FROM
FIELD SURVEY TO OS/400 DEVEWPMENT

SnIDY
Dien D. Phan, Department of BCIS, College of Business,
St. Cloud State University, St. Cloud, MN 56301

Managing software development projects remains the major
challenge for MIS managers. Despite recent and ongoing
efforts to enhance the processes and techniques used in the
management of software projects at all stages, these projects
still are not properly managed. In many shops, software
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development continue to be plagued with failure to meet
requirements, late deliveries and cost overruns.
The purpose of this paper is to address the issues of
management and control of resources in large development
projects and to present the results of a study on the
development of the OS/400 in the Silverlake project, a very
large software development project at IBM Corporation,
Rochester, MN. Our earlier field survey of software
development professionals published in Computerworld on
September 26, 1988 will be revisited and the results will be
compared with new insights gained from OS/400 study.
Finally, lessons learned and project success factors will be
discussed.

School ofBustness and Economtcs Butldtng,
Room36
10:30

SCAUNG OF E111ICAL ACI1ONS IN
MARKETING

Lorman L Lundsten. Associate Professor of Marketing
Management. University of St. Thomas, St. Paul, MN
SSlOS

The marketing faculty of a midwestern university met to
identify a set of 17 ethically difficult issues faced in marketing.
Ten of these issues were chosen that were representative of
actions taken by managers, rather than social dilemmas. For
each issue chosen, a scenario was written that described an
instance of the ethical issue. A questionnaire was prepared
which asked respondents to sort the practices in order of
decreasing acceptability. In the initial phase of the study,
members of the faculty who developed the items, a group of
undergraduate marketing students and a group of graduate
marketing students completed the questionnaire. This allowed
the use of Thurstone scaling procedures to create interval
scales which measure the acceptability of the practice for
each subpopulation. The differences in the scales and the
position of the ten items were noted and discussed.

10:50

TIIE CAUSAL AUDIT

R.J. Rexeisen and R. F. Sauter, Dept. of Marketing.
University of St. Thomas, St. Paul, MN SSlOS

The search for greater understanding of the causal
relationships in our environment is one of the most enduring
drives of humankind. For all the problems inherent in
generating and testing plausible alternative hypotheses, the
search for "truth" as we know it continues . Based on a
previously developed and published conceptual model
(Rexeisen and Sauter, 1993) which exhausts the domain of
potential beliefs and corresponding behavioral adaptations, a
causal audit is proposed to systematize the study of cause and
effect relationships. Of particular importance is the
examination and critical disquisition of both superstitious
beliefs and of the routine, largely invisible, attitudes that
shape our understanding and perceptions of how and why
the world operates as it does. The thrust of the audit is to
provide a comprehensive and objective process whereby
people will be encouraged to periodically review the
presumed causal relationships in their environments. The goal
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is to render explicit both what we think we know as well
what we don't know.

11:10

AN AGENCY soumoN WITII ACI1ON
SPACE TRANSFORMATION.

JohnJ. Cheh, Department of Accounting. C.Ollege of
Business, St. Cloud State University, 720 Fourth Ave.
South, St. Cloud, MN S6301
This paper examines an agent's mutual hazard issue when the
agent is risk-averse with action space transformation. It has
been documented by Holmstrom, Shavell and others that
there are reasons that it may not bring optimal action choices
for the agent to be compensated based on the consequences
of her actions. The non-optimality comes from the principal's
unobservability of her actions and her optimal action space
differs from the principal's because of her risk-aversion. In
this paper we examine the possibilities of transforming her
action space. In the processes, the agent's optimal action
space exists on the overlapped action spaces of both the
agent and the principal. This existence of the locus allows the
agent's optimal action desirable by the principal.

SCIENCE EDUCATION

Montague Hall, Room 206
8:35

AN INTEGRATED SCIENCE/MATIIEMA.TICS
MAJOR FOR PRE-SERVICE ELEMENTARY

TEACllERS
Thomas Tommet. Department of Physics, University of
St. Thomas, St. Paul, Minnesota SSlOS
At our university, all elementary education majors are required to have a co-major in a field other than education. A
special major has been designed for those students who
would like to develop broad understanding of science and
mathematics. This major was developed cooperatively by faculty from the departments of science, mathematics and education, in consultation with practicing elementary teachers and
science education specialists. The major consists of already
existing courses in various departments, plus some specially
designed courses. The process of developing the major and a
description of the major and its courses will be presented.
The work of developing the major and of the courses
designed especially for it was funded by a grant from the
FIPSE (Fund for the Improvement of Post-Secondary
Education) Program of the U.S. Department of Education.

8:55

SOIL ECOLOGY: IS ITS PLACE IN TIIE
MIDDLE SOIOOL SCIENCE CURRICTJLUM?

John E. Frey, Prof. of Biology, Mankato State University
Educational reform in the U.S. will undoubtedly change
middle school science. General agreement suggests that
middle school science students should receive an integrated
"one science" curriculum that emphasize the scientific
process, a process that will actively involve students in
experimentation so they can appreciate the origin of scientific
knowledge. As the National Research Council develops the
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National Science Education Standards, the content for an
integrated science curriculum for Grades S-9 will take form.
In summer, 1993, Mankato State University presented an
NSF workshop in applied soil ecology for middle school
teachers. This five week program was highly laboratory
oriented and involved the participants in short, individualized
research projects. An early assessment of the group of 24
participating teachers indicated that only about 33 percent
included some basic soil science and soil measurements in
their course work. However, about 67 percent of the
participants, although aware of some of the basic principles,
did not include soil concepts in their laboratory course.
I propose that soils be a one of the central topics in a
middle school science curriculum. Soil is essential for
terrestrial life and the time has come to promote sustainable
soil practices that are environmentally sound. A supporting
case for the inclusion of soil science in the middle school
curriculum would include the fact that soils is clearly an
interdisciplinary science that will integrate easily into the
curriculum, it is essential to the survival of terrestrial life,
there is a long history of human exploitation, it offers both
macro and a micro concepts appropriate for students at this
age group, it can bridges the sciences and mathematics, the
custodial care of soil is essential for our future, and lastly,
based on a review of K-12 science textbooks, basic laboratory
principles relating to soils have generally been overlooked in
the K-12 curriculum. Reasons for exclusion are unclear, but it
may be a result of the rigid boundaries of our existing science
disciplines.

9:15

ATnnJDES AND ACHIEVEMENT: A
SUMMARY OF A REGIONAL SOENCE FAIR
SURVEY

Bnace H. Munson, University of Minnesota - Duluth,
Bohll 221, Duluth, MN SS812
Science teachers and parents have questioned the
relationships that may exist between attitudes and
achievement in science fairs. An undergraduate research
project examined some of the attitude and achievement
variables related to students who participated in a regional
science fair. All of the participants in a science fair were
surveyed through a mail questionnaire and 93.5% of the
surveys were returned. Some hypothesized correlations
between variables turned out to not be significantly
correlated. It had been anticipated that there would be a
significant correlation between students rankings at the fair
(1st, 2nd, or 3rd place ribbons) and the students' enjoyment of
the fair. It had also been anticipated that the students'
rankings would be significantly correlated with an
improvement in the students' attitudes towards science .
Neither of these correlations turned out to be significant.
However, an "attitude towards science" scale used in the
survey did show positive significant correlations with three
variables: students' ranking at the fair, students' academic
grades in science, and students' general grades in school.
Attitudes towards science were also significantly correlated to
the students' gender.
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INVESTIGATIVE LABORATORIES IN
INTRODUCTORY BIOLOGY COURSES:
STUDENTS AS SCIENTISTS
Deborah D. Wygal, Ph.D. and Cynthia G. Norton, Ph.D.,
Department of Biology, The College of St. Catherine,
2004 Randolph Avenue, St. Paul. MN SSIOS
9:35

Part of the excitement and satisfaction we feel as professional
scientists comes from experiencing the creativity and
challenge of using the scientific method to wrestle with a
problem, defining what is known and what needs to be
known, formulating questions to ask and designing
experiments to answer these questions. Too often, however,
we don't teach science as we practice it and our students get
only a glimmer of this process, often not until their upper
level courses. In order to introduce beginning biology
students to the challenge and creativity of scientific research,
we structured our introductory biology laboratories around
semester-long research projects. Working in teams of four to
five people, student researchers developed and executed
research projects about vaginal microorganisms in semester I
and acid rain in semester II. The students functioned very
much like professional scientists, doing library research,
writing research proposals, experimenting in the laboratory
and field, and communicating their results through oral
presentations and scientific papers. Throughout this process,
the professors functioned as guides and collaborators rather
than as experts with all of the answers. Student evaluations of
the courses indicate a high level of satisfaction with this
approach and a strong preference for this method of teaching
over traditional "cook-book" style laboratories using "recipes"
from a lab manual. This project was supported by a
Curriculum and Course Development Grant from the National
Science Foundation • USE-9156287

10:30

CONTENT OIOICES IN 11IE CHEMISTRY
COURSE: WHAT SKILIS ARE WE TRYING TO
DEVEWP AND WHY?

Judith A. Strong. Dean of Soclal and Natural Sciences
Moorhead State University, Moorhead, MN S6S63
All agree that texts in the general course for science majors
are too large and that students have problems mastering all of
the concepts presented. There is much evidence that "less is
more" in the teaching of science and that today's students
require more active learning. One way to reconcile this
conflict is to analyze the outcomes desired in the general
program in order to decide which material must be omitted.
Another is to help the students learn how to learn by
assignment some material to be studied outside of class. One
proposal for a path between this Scylla and Charibdis in
general chemistry will be presented.
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11:20 CALQJLUS REFORM IN MINNESOTA and A
BRIEF INTRODUCOON TO DERIVE (A COMPUfER
ALGEBRA SYSTEM)
Paul Froeschl, Adjunct Professor of Mathematics, US
Vincent Hall, Zo6 Church St. SE, University of Minnesota,
Minneapolis MN SS4SS
On February 27 of this year the first of a series of conferences
on Calculus Reform in Minnesota was held at the Geometry
Center of the University of Minnesota. The first part of this
presentation will report on the outcomes of that conference
and solicit responses and involvement from individuals
outside the mathematics community. A short demonstration
will follow of some of the features of Derive, one of the many
computer algebra systems available, together with a mini-class
demonstrating how the speaker uses Derive to present the
idea of Stratified Population Growth in a Linear Algebra class.

POSTER SESSION

Bohannon Hall, near Room 90
10:00

ANALYSIS OF CARBON SOURCE
Ufll.lZATION AND C.ARBOHYDRATEMETABOUZING PROPERTIES OF
HAWPHIUC ARCIIAEBACfERIAL ISOIATES
Tracy Fezler and Kathleen A. Tweeten, Department of
Biology, College of St. Catherine, St. Paul, MN SSl0S

Halophilic archaebacteria have traditionally been classified as
chemoorganotrophic organisms that obtain energy by
metabolism of amino acids. Applying this information, our
laboratory has isolated several halophilic strains of
archaebacteria from saline environments using enrichment
media containing yeast extract and the protein hydrolysate,
tryptone, as carbon and energy sources. Recent studies have
revealed variation in the nutritional requirements of halophilic
archaebacteria and that the ability to utilize carbohydrates
may be characteristic of several species (Aharon Oren, 1993,
IN The Biology of Halophilic Bacteria, CRC Press, pp. 25-53).
To investigate the metabolic potentials of our halophilic
isolates, the ability of these organisms to utilize a panel of 127
different carbon sources was tested. Isolates grown on agar
medium containing 20% NaQ and Casamino Acids were resuspended in a balanced salt solution and inoculated into
Biolog microplates containing various carbon sources.
Oxidation of the substrates was visualized using tetrazolium
violet as a colorimetric indicator. Isolate K-light showed
strong utilization of lactic acid, glycerol, 2,3-butanediol, and
a-hydroxybutyric acid. Slight oxidation of dextrin and
glycogen was observed. The metabolic profiles of isolates
Red-2, Pink-2, K-3, and 9, along with those of Halobacterium
salinarium and Haloferax volcanii, will also be described.

26

10:00

USE OF MULTI-TEMPORAL IANDSAT
IMAGERY llNKED TO TREE SPECIES
PHENOLOGY IN A CLASSIFICATION OF TIIE
CHEQUAMEGON NATIONAL FOREST
REGION
Peter Wolter, David]. Mladenoff, Philip Polzer, George
E. Host. Natural Resources Research Institute, University
of Minnesota - Duluth, MN SS811 and Thomas R. Crow,
USDA Forest Service, North Central Forest Experiment
Station, FOl'estry Sciences Labontory, Rhinelander, WI
S4S01

Forest classification using uni-temporal LANDSAT TM data has
been moderately successful in separating forest cover types in
the northern Lake States region. Increased resolution of TM
over MSS data as of 1982 brought spacebome digital imagery
to a more useful level for landscape management and
planning applications. Although overall land use classification
accuracies have increased from approximately 75 percent
(MSS) to 85 percent (TM), definition within the forested
environment has not increased similarly. Very few regional
forest classifications have been presented in scientific journals
that achieve genus or species level accuracy. By using
imagery from several different dates, a more specific forest
cover classification was developed for a regional landscape.
In this classifICation, TM data from late spring were used in
conjunction with four MSS dates to capture specific phenological phenomena of major forest species. The combined
classification produced more genus and species level forest
classes than otherwise obtainable with a single TM scene.
This approach may also be useful for broad-scale forest cover
monitoring in many areas, particularly where ancillary data
layers other than LANDSAT, such as National Wetlands
Inventory and digital elevation models, are not available.

AGRICULTI.lRAL AND

Son. SCIENCE
Montague Hall, Room 203
2:0S

EXOTIC SOLANUM SOURCES OF
RESISTANCE TO GREEN PEAOI APHID,
POTATO LEAFROU. VIRUS, AND POfATO
VIRUSY

Craig A. Longtine, Edward B. Radcliffe, and David W.
Ragsdale, Dept. of Entomology and Florian L l.auer,
Dept. of Horticultural Science, Univ. of Minnesota, St.
Paul, MN SS108

Green peach aphid (Myzus persicae Sulzer) is a major pest of
potato (Solanum tuberosum) worldwide because of its role as
a vector of plant viruses, especially potato leafroll virus and
potato virus Y. Wild Solanum species possess resistance to
insects and disease. The objective of this research is to
develop potato breeding lines that are resistant to potato
leafroll virus, potato virus Y, and their primary insect vector.
We evaluated 67 open-pollinated hybrids (1,005 plants)
previously selected for resistance to green peach aphid and
potato leafroll virus, and 99 hybrids (1,485 plants) previously
screened for green peach aphid resistance and then
intennated with S. tuberosum. Hybrids consisted of from two
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to five of fourteen Solanum species. Viruliferous aphids were
caged on each plant. The aphid population was enhanced by
applications of insecticide and fungicide. Foliage was tested
for viruses by enzyme-linked immunosorbent assay. Hybrids
of open-pollinated S. stoloniferum and complex S.
polytrichon X S. tuberosum dihaploids were most resistant to
green peach aphid. Fourteen hybrids were virus-free. Eight
virus-free selections had S. spegazzinii in the cross, and five
hybrids each included S. toralapanum or complex S.
polytrichon parents.
HEAVY METAL CONTENT OF ALEXANDRIA
AREA sons, LAKE SEDIMENfS AND FISH
TISSUE
Alan Oloess, Alan Wiles and R. A. Young, USDAAgricultural Research Service-MWA, North Central Soll
Conservation Research Laboratory, N. Iowa Ave., Morris,
MN 56267

seeds m-2 with a row spacing of 0.76 m. Field plots were
established on an Aastad loam (Pachic Udic
Haploboroll)/Flom silty clay loam (Typic Haplaquoll)
complex in 1991 and a Barnes (Udic Haploboroll) loam in
1992. Hydration accelerated seedling emergence by 3 to 4
days and flowering by about 2 days. Seed pretreatment effects
were absent with a warm growing season in 1991. The cool
1992 growing season slowed plant development and seed
hydration at 10 and 20° C with N and Fe produced greater
yields. Grain moisture content in 1992 was less in treatments
hydrated at 20 and 30° C with N and Fe.

2:25

The Alexandria, Minnesota Clean Lakes Project was begun in
1990 to assess the current status of water quality in Lakes
Agnes, Henry, and Winona. These lakes receive treated
sewage effluent, storm drain runoff and surface runoff from
adjacent agricultural fields. Fish (Amieurus melas) tissue,
sediments, and soil samples collected within the watershed
were analyzed for lead (Pb), nickel (Ni), copper (Cu), zinc
(Zn), and iron (Fe). Sediments were extracted with 5 mM
Diethylene-triamine-penta acetic acid under aerobic and
anaerobic conditions and the results compared with total
assays using ICP-atornic emission spectroscopy. Aerobically
extractable amounts ranged from< 5 to about 100 ug Pb g-1 ,
< 5 to about 60 ug Cu g-1, < 1 to about 300 ug Zn g-1, < 1 to
about 33 ug Ni g- 1, and 60 to about 400 ug Fe g- 1 in the
sediment and these were closely related to the total amounts
present in the sediment. Extractable Ni and Fe increased and
the amounts of Cu and Pb decreased with anaerobiosis.
Watershed soils usually contained< 2 ug extractable metal g- 1
soil except for Fe which ranged from 20 to 42 ug g-1 soil. At
least some Cu and Pb in the sediment appear to be of urban
origin. Metal content in fish tissue was within the range of
values reported for a large number of species.
2:45

EXTENDING TIIE GROWING SEASON:
PRETREATMENT OF MAIZE (Zea mays L)

SEED
Alan Olness and Jana Rinke, USDA-Agricultural Research
Service-MWA, North Central Soll Conservation Research
Laboratory, N. Iowa Ave., Morris, MN 56267
Short growing seasons in the Northern cornbelt require
intense management of resources to maximize crop potential.
Cool soil temperatures at planting delay germination, seedling
emergence, and plant development. Seed hydration and plant
nutrients, especially nitrogen (N) and phosphorus (P), speeds
germination and growth. Because water is the main thermal
energy buffer, the effects of seed hydration at three
temperatures, 10, 20, and 30° C and four nutrient regimes,
water only, with nutrients (N), with iron-chelate (Fe), and
with both N and Fe, were studied. Non-hydrated seeds were
used as control comparisons. Seeds were planted in a
complete randomized block in 4-row plots at a rate of 6.56
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STRUcnJRAL AND BASE LEVEL CONTROI.S
ON TIIE DEVEWPMENT OF ADJACENT
KARST GROUNDWATER REGIMES IN
FILLMORE COUNTY, MINNESOl'A
Ronald C. Spong, 1772 Ashland Avenue, St. Paul, MN
SS104
3:05

The folding and faulting of sedimentary rocks in Fillmore
County, southeastern Minnesota, have been obscured by
weathering and soil deposition but, nevertheless, have
influenced the development of karsts in the carbonate rocks.
Near Fountain, an asymmetrical fold striking about 300° with
an amplitude of 30 meters is offset by a succession of minor
faults bearing about 230°. The resulting Sugarl'oot anticline
and Fountain syncline have controlled the parallel
development of strike-oriented, karst groundwater regimes
both. above and below the regional aquitard (Decorah shale).
Historic groundwater base level control between elevations
1140 to 1170 feet above sea level initiated cave development
(speleogenesis) in the Platteville formation in the anticline
and also in the Galena formation in the syncline. Eventually,
the base level dropped, the respective underground rivers
integrated with drainage networks and, subsequently, the
caves filled with sediment and secondary mineralization
(speleothems)and are now being excavated by vadose
streams. Portions of the cave systems have been studied,
including underground stream tracing and groundwater
quality, to better assess the anthropogenic pollution and its
prevention. The resulting mapping of karst groundwatersheds
will aid in land use controls and other groundwater
protection strategies.

ECOLOGY/ NATIJRAL
REsOURCES

Montague Hall, Room 206
2:05

STRUcnJRAL FEA11.JRES OF OID-GROWTII
PINE AND NORTHERN HARDWOOD
FORESTS IN MINNESOl'A
Scott A. Stai, and DavidJ. Mladenoff, Natural Resources
Research Institute, University of Minnesota - Duluth, MN,
55811 and Kurt A. Rusterbolz, Minnesota Department of
Natural Resources, St. Paul, MN, S51SS

As part of a study of old-growth red pine, while pine, and
northern hardwood forests in Minnesota, several aspects of
stand structure were quantified, including tree density and
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basal area, the volwne of coarse woody debris (CWD), logs
and snags, and canopy coverage. The 60 stands sampled
range in age from 85 to 322 years. Snag, log, and total CWD
volumes were significantly correlated with age in red pine
stands, while in white pine stands only snag and CWD
volumes showed significant correlation. The mean volwne of
CWD in red pine stands was 96.7 m3/ha in older (>120 years)
stands and 27.2 m3/ha in younger (<120 years) stands. In
white pine stands the mean volumes in older and younger
stands were 102.8 and 52.6 m3/ha, respectively. Snags
accounted for about one half of total CWD volume in pine
stands and approximately one third in the hardwood stands.
Older pine stands had significantly greater basal area and
CWD, and less canopy coverage, than older northern
hardwood stands.

2:25

PHYfOPI.ANKTON NUl1UENT DEFICIENCY

AS RELATED TO ATMOSPHERIC NITROGEN
DEPOSfflON IN NORTIIERN MINNESOTA
AOD-SENSITIVE IAKES
R. Axler, C. R.ose and C. Tikkanen, Natural R.esources
Research Institute, University of Minnesota-Duluth,
Duluth, MN SS811
The Northern Lakes and Forests ecoregion of Minnesota
contains thousands of lakes, characterized by their sensitivity
to acid rain, and typically low productivity. Four acid-sensitive
lakes were studied from 1988-1991 to determine if
phytoplankton were deficient in nitrogen, phosphorus, or
both N and P, and if the nutrient input via atmospheric
deposition could increase primary production. The reiative
accuracy of predictions based on growth response bioassays,
physiological assays, and nutrient deficiency indices was also
evaluated. Our results show that: (1 ) N enrichment generally
caused a greater biomass response than P, although N+P
almost always yielded the greatest effect and colimitation was
likely in two of the lakes; (2) predictions based on DIN:TP
ratios generally agreed with the growth bioassays, TN:TP and
DIN:SRP were not useful and could be misleading; and (3)
atmospheric deposition could satisfy most of the daily algal N
demand and increase the fertility of these lakes. These results
suggest that although water quality protection based solely
upon phosphorus may not protect against this non-point
source of nutrients, without these control strategies, P-inputs
would be expected to have a disproportionately greater
impact on phytoplankton growth.

2:45

DEVELOPMENT OF ENO.OSED llTTORAL

AREA MESOCOSMS AS A TOOL FOR
IDENTIFYING MERCURY MITIGATION
APPROACHES

J. J. Austin, J. A. Sorensen, K. W. Schmidt, s. C. Hedman,
G. E. Glass, and L W. Kallemeyn, College of Science and
EngineerJng, Department of Biology, 211 Ufe Science
Hall, University of Minnesota - Duluth, 10 University

mesocosrns afford the researcher the necessary replication
and statistical power associated with that of a laboratory
setting under near-natural conditions. The applicability of a
mesocosm protocol for exploring the bioaccumulation of the
element mercury in aquatic biota was investigated in the
littoral areas of a lacustrine system. Ecosystem functions such
as primary productivity, growth rate of top level consumers,
water quality, and element (mercury) accwnulation in biota
were measured as end points in ten littoral area enclosures
located on Sand Point Lake in northern Minnesota.
Comparisons of these measures were made among individual
mesocosrns, as well as with the adjacent unenclosed areas to
determine if significant differences existed. Mitigation
experiments were designed to detect changes in element
(mercury) bioavailability in individual enclosures. Data
analyses revealed that the test ecosystems retain their
functional effectiveness and that trends in ambient element
bioaccwnulation can be observed and replicated in specific
test systems.

3:05

MONITORING BIRDS IN MINNESOl'A'S
NATIONAL FORESTS: PROVIDING
INFORMATION FOR INTEGRATED

RESOURCE MANAGEMENT
JoAnn M. Hanowskl and Gerald]. Niemi, Center for
Water and the Environment, Natural Resources Research
Institute, University of Minnesota - Duluth, S013 Miller
Trunk Hwy, Duluth, MN SS811
We established off-road, habitat specific bird monitoring
programs in the Chippewa and Superior National Forests in
1991. Our objectives were to improve understanding of
bird/habitat relationships, assess annual changes in bird
numbers, and to couple bird counts with forest inventory
data. These data could then be used to better relate changes
in relative abundance of birds with forest management
practices. A total of 300 stands (900 point counts) were
samples in 1991 and 1992. Forested stands within each forest
were randomly selected for sampling and the number of
stands sampled within each forest type was proportional to
the amount of each type present in the forest. Based on
counts conducted in 1991 and 1992, we were able to detect a
10% annual difference in relative abundance of all birds (tom!
number), species richness, Ovenbirds, and Red-eyed Vireos in
both forests. We were able to detect a 25% annual change
for an additional 27 species in the Chippewa and 20 species
in the Superior National Forests. These data will be used for
a variety of purposes: (1) as an early-warning system to
identify regional declines in common forest-dwelling birds,
(2) to project changes in relative abundance of forest birds
with projected changes in forest composition, (3) to focus
efforts on ecosystem management within the forests, and ( 4)
to design more detailed studies related to metapopulation
dynamics and productivity measures.

Drive, Duluth Minnesota SS812
The spatial heterogeneity associated with whole lake studies
and the complexity of the processes and functions involved
with element cycling in the natural aquatic environment make
most laboratory studies inadequate. As an alternative,
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3:25

PREUMINARY SnJDIES OF WIIDUFE USE
OF HYBRID POPIAR PIANTATIONS
Paerlck Collins, Donald Christian, Gerald Niemi, and

JoAnn Banowski, Natural Resources Research Institute,
University of Minnesota - Duluth, S013 Miller Trunk
Highway, Duluth, Minnesota, 55811
We studied wildlife use and possible landscape implications
of hybrid poplar plantation development. Birds and small
mammals were sampled on hybrid poplar plantations and on
adjacent lands including row crops, forests, shrubland, and
oldfields at eight sites in Wisconsin, Minnesota, and South
Dakota during 1992. Birds were sampled eight times from
May to November using line-transects. Small mammals were
sampled by snap-trapping during May-June and August-
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September. Bird use of plantations was highest relative to the
surrounding landscape in areas with the highest proportion of
row crops, especially in South Dakota. Bird use of plantations
was lowest when surrounded primarily by forest. Birds using
the plantations were primarily those associated with edge
habitats, shrub, and early-successional vegetation. Values for
several measures of small mammal diversity and abundance
were significantly higher in surrounding forests and
shrublands than on plantations. None of these values differed
between plantations and row crop lands. A high proportion
of captures on plantations were in locations where cover had
developed, and on the edges of plantations bordering wildlands (as opposed to agricultural edges). There were no consistent differences in body mass or breeding activity between
small mammals on plantations and on other land types.
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